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ABSTRACT 
Introduction: It has been half a decade since the invention of osseointegration by Branemark 
in 1952, implants seem to have taken the limelight as they provide ideal aesthetics and 
masticatory efficiency. However the success rate of an implant restoration depends on wide 
array of factors among which biomechanics play a crucial role. Taking that into account the 
present study was conducted to evaluate the stresses generated in and around the implant 
structure in different bone qualities varying in their densities. 
Key words: FEA (finite element analysis), Von mises stresses, Modulus of elasticity, 
Loading angle, Bone density (D1, D2, D3, D4) 
Aim of the study: To analyse the stress distribution patterns in the implant and surrounding 
bone in D1, D2, D3, D4 types of bone subjected to different loading conditions in terms of 
angulation of forces applied.        
 
Materials and Methods: Four CAD models namely D1, D2, D3, D4 were fabricated using 
simulation software and were meshed into a finite model with nodes and elements and was 
finally transferred to the analysing software (ABAQUS) and a series of 16 test runs in each 
individual load angulation was conducted and the results of stress concentration on seven 
regions of interest in the implant and the surrounding structures were obtained and the data 
was checked for statistical significance using SPSS software. 
 
Results: The maximum stresses among the seven regions of interest ( Abutment, Connecting 
screw, Implant, Cortical bone, Cancellous bone, Co - Cr crown , feldspathic porcelain were 
recorded at the neck of the implant for all the 4 bone qualities irrespective of the loading 
conditions and the cancellous bone was recorded with the least stresses in all the four bone 
qualities. The stresses recorded in all the seven region of the model showed a gradual 
increase in stresses as the loading angulation changed from 0 degrees to 15 degrees for all the 
four models and there was a significant percentage difference in the increase in von mises 
stresses as each five degree increase in angulation. 
 
 
 ABSTRACT 
 
6 
 
Conclusion: Within the limits of the study it can be concluded that most of the occlusal force 
gets concentrated as stress in the neck of the implant region and among the seven region of 
interest taken for account in the study the D1 bone quality shows lesser stress recordings 
compared to D4 bone qualities. And all the components in the four models showed a steady 
increase of stress when loaded at 0° and 15°. And the 0 degree load,Where the load is applied 
parallel to the long axis of the implant shows less stresses and a uniform distribution. 
 
